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(54) METHOD FOR RECORDING DATA AND DISK DRIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To correctly record data by 
preventing the data which is erased temporarily when 
the data are recorded from being lost. 
SOLUTION: When data recording and reproducing are 
performed in a physical sector unit that is larger than a 
logical block in the case of recording the data on an 
optical disk 10 in a logical block unit, the data of a 
physical sector where a part of the data read in the 
physical sector unit are replaced with data to be 
recorded are read to a buffer memory 29. Data that 
cannot be replaced with the data to be recorded in the 
data of the memory 29 are copied to a nonvolatile 
memory 40. Record data in the physical sector unit are 
generated from the data of the memory 29 and the data 
to be recorded, and the record data are recorded by 
erasing data at the recording position on the disk 10 in 
the physical sector unit. Since the data temporarily 
erased from the disk 10 are stored in the memory 40, 
the data to be temporarily erased can be re-written in 
the disk 10, even if data recording operation is interrupted. 
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ffitBW* B. frlSr 4 x ? ttEOttfMcGft 3 *TC 

x-m^mttrnz. MeM^ajuo-f-^o-^ te 
utr- ^SEiaarffictJ v ^x . 

miff mm%ft±.x'<7)=m&s. sr^tt m&s. 
T-*ie»m 

mstmrnx * y w*. frieiss'jffifg £ieits * & ; 

R*»l*%TLfck*fcli, IffiPRWHtXty (3E 

imm4 i firiEr < x^iess&tt^r-? «e 

mfi*mztixnmzi\t:tz. 

frier x^^is^Mfto^'jffigfcfiie^^e^t 

y owHfli*#--RLfc*a, ms*m%&** y i=e 

m t *mztixnmztit:k$. 
fner < * ? ttie^«ftc7)is^ ijffl#t B«iE^#^tt^ =& 
y (omwmmt^fn iiz#& t \m% * wzmi 
x i vfc v^-^jwwe^wb&x* y tiatstiT v^* 
1 k sba-*-*.! t srfts&k-r $ut$£2ie 

mxmi T<A?mz®mmzttLXT-90i§i 

frier < z?meM&m*e>mfi-mztitiT-9im. 

mim$m£*®t m®m%&* * y (om&fiwt 

mmm^xii. iWMm&k^mtsnmix, m. 
t 4 x rmm&mzmmttmx'T- ? *tmth 

R. filer 4 xfWimfcValMZIXX^hT-?* 

mtmrnm^ x 0 t>*%^imim®.mz3i*iii?k 

mz. B*fflLfcrWOH»MEIH-*T-*"Cil* 



K±x'coizmm*?tmmm£mzit?> z t 

m&rr 3 fner 4 xtwmmmtmnmw 

mimmm-u. mmmnzL^mmix. mi 
T4x^mm#ifip>mm^mi:m^tiitt^ 

4 x9m.. 

^assa* * y &m«p lx . fne^RWMtx =& y wan 

ttfiTHSttiBr-* kKr-?Oiei§ttfitiifg£?l£ 
8. 

§eiitffi3£SiS$-£l>k#. 

fner 4X 9 m&m&comimm t wktowhix * 

y^HWHWRat-ftUfc*^ MERWStt^y fcW 
Jtfrier-f ^^«BIMI«U:<Offlait»>Ri-i k *tt 

stk -r sasfl 7 lem^r x ^ ga. 

[nr«qi 1 0 3 mimmm'te. *mztuzT-? 

fner 4 x ^ tigsmifromrnnt mvpwME* * 

i k 5:^-rjiaS-a3^-ri»C: k Sr!TfSrk1-|»lf*«7fe 
liOr-fX^^S. 

C00013 

tiS.VT4X9 : gmzmh. PL<<4. r-fX^^IB 

®mmz?- 9 ztmi-& mz . r^^«ie^^«- 

EftSfiTV^T-^&K^aj-tkftfciS^ajLfcT- 
?<0-g?£|E3i-f£r-:?fca# }ix.TS# t«0k 

l, T4x?mmi&ftfrt>m?>-iiiztix. len-rsr 
mmfflsz^mmtx * y twie«$* a i k ic «t 0 . 

r- ^ oE«»fW+ Br$^Ttr-f^^ «fe»«#K: 

•ss-t T-ftfm&znx 1 1 0 z k mkth to 

[00023 

ift&vtem T4x?m&m#. mz.\5.%~r4x? 

X'ii. 9m±??iHXi<j;ZW3.k'T4X?±.<r)TV 

uxzmgrrz^vy-ftmvrKKx?*: ?-?<r> 
§m%mz*z<-rhzktfX'Z&. r-^oie 



1E»R±*?t3IB<0t- 
?ft#*£<&oTL2o. i^cft, ym*.99*U 

1 o o o 3 ] 0 7 ti i oco^a-t ? 9 £ 4 O^f&a^D 
*?fc4HHU:*&fcSl/0>*. flj;ilf@7 
A^t^S^O .y^Th'l/^ r Blj~ r B13j i 

x r Bij — r Bi3j tx-VT-tzismm*.?* 

r P S 0 j - r p s 3 j <n=f-9<rmh& Ltf'fshtitz 
&*&Z1vfi:%m*9 ^rpsoj-rps3jco 
^-9fr^m7B{Z7Tcrim7vv?TYl'X rBl j 
- r b i 3 j iX'COT-9 r d l j ~ r d l 3 j £§!iR 

[00 04] f&a/o-y^THl^^ TBI j ~ 

TBI 3j fcf-^fcE*****, KtiWWt 

-9vm% aauwa* 9 9 jwrcfifc* witr* <o& 

^iH.Ma/nv^rK^ r B0j rsi4j 
TBI 5 j ^-*fc#b1^CK*L*WUttr6$: 

[00 05] ZCDtztb, Wm7v»/97Yl'X r B0j 
TB14j rei 5 j WT-^Srr-^l2liH5rott«t 

JD*«J*t £ t — * t *fc Hztmtl T-ftfm&tZ 
W&b%&Vm±99, -tt£hVm^99 TPS 
0j , rps3j (07-9 r d0j ~ Td3j , ""dl 

2 j - r d 1 5 j £»»art-. 

[ 0 0 0 6 ]§£>(;:, 08 C fc*t*rfc(cl&3:/n ••/ ? 
TBI j ~fBi3j tien-rsT-^ r e 

l j ~ r e l 3 j b , Hfc«*iBS;fva**£»1te>tt 
S^tSil/U'y^TH^ TB0 j r B 1 4 j 

I"B 1 5 j <Or-? r d0j Tdl4j r dl5j£JH 
WC, H8DtejR*-J:3fc. mk^99SM3X'T-9U 
®£'{Tdfz#><7)tmmT-9tii { £j8.Zti2>. *<7Xk. % 
3*7* rpso j - rps3j Ot-?£M£LT*> 

^ fBl j~rBl3j tf-^SrEa-fiiktfT* 
5. 

[0 0 07] iOWS-fe?* r PS0 j . rps3j«0 

LT& cm V9 £ atfiwm y-K*T<7T>r5>fh 
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[0009] ZZX\ £&ZtltzimmT-9ZT < * 

? \z%mt i> tzwzmzimztix ^tf-9^mL 
x&b^iiixiz^m-9<nm%iL*ti s %7'tm 

t.^T^'J fcffJtS fit V^St — 9 IfflS&ti 
XLio. it:. %r?4X9 iztmztix ^&T-9\t 

m&ztix»&zb&t>* mfkztitzT-9ZW£v$ 

[ooio] tzx\ znmx-te. r-9i?M^z- 

9 zzm-t&z t tfX'%iT-9imiimt5XVT < x 
9m*mt&i><7)X'h&. 

[00 11] 

mrnt. ? < x9mmmmz ; T-9mw?m.tiLX' 
i?mm. ? < x?mm&mzs&£ztix\^T- 
9&. nmtm-HL*. *) i>*$ \.wmmtcvt*mtt 
mz. oaasLfcr-* o-is*. %mt&T-9xn 
mttzcoh. mmmmmT9tmtf-9imu 
mx-h^x. T<x9mmmfrt>miiiztLX. a> 
i®m-iT-9xmzmt-t>ti%»T-?b. mr- 
9<?)t < x 9mmt&#±x'niimE.z*tmmw. 

[0012] it:. ¥<x?nmt. T<x9mm® 
mztt lx T-^oie^s^srff o irnn&mb . t 
<x 9mmmfrhmm$titz7 : -9 tiim^ 
mm* *vb. lanB^gt * u 

T**8lifc«)%Wl»*ffi*«c»*R"r«>«)i:L, i 
[00 13] ZcomUzi5\yX\i. MllfftT* X9HZ 

T-9*mm7nv 9 %.mmt&mz. kt<x? 

K!E£f^ftTV^T-:?rt*ii5I7'n-y 9 i 0 ^ 

a-t^^miaT-M^ai^tis. z<wm*.99%.&x-w. 

X-£2ti-fZT-9<?)~®tf. imrth7 : -9X'W$WiZ 

t:<?>*>, mmm.*.9 9%mm*m.zixhbmz. ie 
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x v vzKt < x9 vmifim hnmztiz . 

[0014] ZZX\ Wfr&Ltzr- 9 im 

ztix ^if-9 t . dOT-^ienftatt tow* 

[00 1 5] 4fc. T-^^f^**Br§iiTBffl§ii 

fix v i« c 1 1 sH-aattftfr § *u> . 

[00 16] 

[*w^i««jbjb3 git. m*m.L%&t>. 

floWfcOHKBfcov^TKW*. lilt Witf* 
ffl^T<rx? 1 0«®^fflfigco-^JS:*tTV>S. 3t» 
%t<x9\ ooftftJHMcli. 0 1 AfcflVf J: a fcU 
-M yy-yawtMro**. £*>y-Mvy- 

^^rtlfflStCSFP (Standard Formatted Part) V 

-y, m%mv-v. i— ry-y. n&gttflr/ 
-y, sFpy-y, SFPffliffi^y-y, pep (Ph 

ase Encode Part) y-ytf^<?tl&lt6*VCVi*. 
[00 17] U-Mvy-vli. xy**e-y McJ: 

[0018] sFpy->-ii, ms.*?K9imm<?»<T-< 

mmztifzm®x'$>&. tn. sFpy-y^i, ? 

MiD*qE»s*i4. mm%m^->\i. wgm#t 
<x?£m iwnttfofco. < xf&wmm 
m<&ktt-£TXht&mizmm-t&m®x'h?>. 

[0019] a-fV-ytt. r-**>E»?l£fcfflv* 
WWrBULfcDMAxyr. i>J:tfT-:y-xy7<9X 

fa±?9izKtxtimztih$g*07tffl.vt>tix^ 

[0 0 2 0] sFPmmv-v\$. SO^^PEP^ 

$07 bvmsitmffikvbtixir-mm 
im^tuzsFPY-yb^m^mm'^i. pepy 
fa? comm=t- fwi-co^p^jL a- 
■r y- ytw h 7 v 9 %tz 0 o-b 9 9 y Kie»/ 

[0021] actc. )&<7mwKT<x?\ o&m^z 

?10li*eyF;l^-:y-g&2lfcJ:o-c\ EJfJgoag 
TEHESfi*. =5rfc, *ty Kj«-**2 ll±> 



t *-9--sKMliPa2 4HWty F/HHMi#sSDfc: 
i.*>X. %W\t<x? 1 OcOSIBaLK^^coaLKt 

z&xiizmtztiz. 

[0022] WmTlXtlOtet^ ftr<X?m. 
2 0 Ofttf -x ? T -y 7*88 2 2 *>4>3fc*£ 3 y h u-/l^ 

TS4RF fl^SRFfc >J - Ff-Y^yn -y 9 

2 3fcfl8fr*-*. 4*. r-5-y=f yy^lft"tSTE^7 

[0023] U-Hf-Y^yn y 9 2 3T*{±. W£R 
Fff-f SRF*>4> y- F 9 D -y ? C L KWHl^RDSr 
£j£LT(t-t«yigB2 5fcttlW*. 
[0 0 24] ir-sKSW»2 4"ni, ffiteSfUfc?*- 

#*H«i-*sFEfc*-** . f^mjmwmsL 

ftcf4X9 lOhnm-tKhkolz, %Vv97«.>T 

-*Xig»f|^SFDSr^LT. ^>y 97vTU2 2 

SWi h 5 •ydryymi^i^STE(C«^§ , W-if3t<7) 
B§M{4S* j mSO h 5 * ?*>«WMfl*l:$rft «t o t. ft 
t «y ? r >y rgp 2 2 wifflju yxzmtt h tztxn h 7 

•y*yy|g»fi-f STDSr^LT, 3te-y^T-yy»2 

[0025] *fc, ^-*iW«92 4"ttt, ft^T-f 
^.^ 1 0fc»LTTF f -^*IEIW-*l»K:, «JR^v H« 
iWi^SMH£iam^-y F 2 7(=tt»LT, F 2 

7*^, «fa? i oo^-^ftwsgitiastiS 

[ 0 0 2 6 ] $ fcte. -9--5WWIP952 4 ftt. SBttl. 

*fcft«Rftl»SPCt4«LT«lfrt* t 
mz. ±aU^«kacxtfyF/Hgi6ft-f SSDSrt^L 
TXtyFil^E-^SB2 lfcffi^S. 4fc, ft£-y? 
T y 7^5 2 2 3&»feSa«Sil4 U— TftW^aa^ h v 

22*%M.% : r<X9 1 0£7)g^-|6]t^Sl$Hi-|)^b-y 

[0027] tt'9«Bl»2 5Tli, 'J-F^O-y^CL 
K^fflO-Ctl^-^RD^T^-FSIffliSrffV^. 
^fl-f$rffl^r-^Douti: LT, SCSI (Small Comp 
uterSystem Interface) J ?»ATAP I (AT Attachment Pa 
cket InterfzceWcrffifelZtfmLtzj >97 *-X& 

2 8£ftLX3>vx-9mwmizm-ri. ttz. m 

^Wm®2 5CliA' 7 7r^ ; E , J 2 9&mmztixti 
0, 3ttmT-f^? 1 Qfrt=W.*-\£LtZT-9*-m% 
ftthZttfXZ&iolzZZtixm. ZUz. ay 
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T-9Dintf£teZtlt:tZ fctt, ^A^r-* Din 

2 9t^$nT^Sr-^SrfflV^^tT\ U-Kt 

[0028] l/—f3tai*lH«W2 6Ttt, ftttSflfc 
E§§fl^WDK£^T«(\T-rX? 1 OfcttLTO 

iW»^-jfflO*P» 2 4 A^^^ff-t S PCfcS^V tfcffl 
»U^i:«r*J:5fc. WBM»SLD*4*LT 
5etT>^T yT^2 2WL— (BKat-f) 

[0029] CPU (Central Processing Unit) 3 0 
»i, A* 3 5 tfl-LT "J - *;P7"n 7^23^ 

2 4 , m-^-xasaj 2 5 , u— ^jtaj^fjiM 

2 6jM8«S;fl*fc*tC, ROM3 1^RAM3 2tf® 
UtttlTH*. C PU3 Oti, ROM3 1fcEtt3ilT 

M >^ 7 x-^«2 8^*8^1*2 5Sr^-LXnv 

«*CT£^LT*-^*P»2 4WWH«2 5 

[0 0 30] 34>fc, A'X3 5tC«?FiWfttt**y4 0 

aa^wRwatx =e y 4 o tE«s#iT v^f-?«ai 

fcffiUi, CPU3 0fcJ:-9TMflPS*i6. 
[ 0 0 3 1 3 Rfc, r-*E*IWt*:ovvc03*>7n 
-f-+-ht«V»TBWf6. mf77"STlt 
ti, r-^IE&SixSftaJ^T^X? 1 0*>Sffl7*o 

t. £ Og?*aj LtzT-f irt-v 7 t* * y 2 9 IcEtt 

$^-Txf -yrsT2C3ttf. «itf, ttayu.y^r 

HUX TB1-B13J fcT-*£EiW4«£, 04 

A^-ti d tsta^-f * * ? 1 o a»6 y - fh* < 7 

r-f 54 hSrfWfrJbfiiWI-fe?* rpso j . r P 
S3 j tf>?-*«:Bt*aiLT. B4B 3 fcrty 

7r^ 5 E'J 2 9fcE«S*6. 
[0032] Xr>i'7 , ST2T'»i, 04 CfcjjrfJ: 3 



T-y7*ST3Kj£t*. ^yrST3"Ctt, *v7t* 
*U 2 9 t^tfJ^iltT-^* 1 ^B^JS^-r -f X ? 
10fcEfM-ST-**«RLT. A-X3 5£*rLT* 
4 0tC3£-tl>. 3fcT<f*?§SS 

2 oc» < x? i o#ss»s*ifcfc * ica. ft$t 

f^x? l 0c0SFPV-y£fEii§iiTv^|,T-f7> 

?iwoiM!iflWRM i D*i«»mtr, ^jwatxty 

4 0fcE«§-£*. 

[0 0 3 3] HStt^flWMtXtU 4 0OTn7--^ a 

o£T-*iHfla$vr-f X? 1 0teE»ti«Sfctt. £ 
OgttBo tzT-?<r>%i)sbkmi> o copsht y - K^t 

-en-fii^a-b^^coT-^SrE 

tttS w t Si^t, 2o*>t-*E«H*4 0 

a. 4 0b£KftSt><0fctS. 

[00341 2*:. ?-*Ett«*4 0 a , 4 0 b(i. 

mstf <x?io& t>m&ii& tixn&mstf < * 

4 0a-l. 4 0b-lfc N ^^r-^*^eH§ixTV^^ 

» T-^o5fesscona7'D >y ? r k t mm^u -y ^ 
»^«offiffiSE«i-s^ofiaffiags4 0a-2. 40 

[003 5] ^WfittX ; Ey4 0(Ctt. T — 9 

E1MW4 0 a , 4 0b IZtmZtlfZT-f * { t'£7)«k 3 

WC* 4 J: 3 r-f x^H^iMfgM I D^Ett 

t5«aia«4 o c fctstts. ta««4 o c iz 
it. ^»^tt^ : ey4 0A.cr)T-^*#a^+t«7j<o 

fc tMJJOT* 4 J: o IZMmiStitiT-tifitiyK'Si 4 i 

t *m7 7 j/^^Stt^^iEI-S feftOf- x y 9 T- 
[0 0 36] ZZX\ mt\m4C\,Z7tctT-9*?m 

r B 0 j . b 1 4 j , rfi 1 5j <7)t-^ TdOj . 

rdl4j. rdl5j &ffll$S.T 4 I Ofrbm* 
&ZtiXng.m&tixh. Z<?)t&, H4E(c*i"J: 
at, fflSflH8»4 0a-2tliS«l7*Ov^rHV'^ 

I" B 0 j lt&S7*D-y7^T-^* { E1t$tT.TV^ 
S^t^SiX-C, r-*»4 0a-lfc:itfl7*n-y77 
Kl^X r B 0 j cor-^ r d0 j *f|elt$ill.. 
tiaflf?^ 4 0b -2fclifia7Q vfTFUX r B 1 
4 j *»4> r 2 j i&S7n-y ?ft<?>T—?mmZtiX^ 
hZbtfi^tiX. T-^a54 0b-ltC|&a7o«y^7 
HUX.rB14.j, r B 1 5 j Wf-^ r d 1 4 j , 

r d 1 5 j ^sM^tts. it:, wmm o c 
T-?mmm.mz=mztix v ^ r-^ *«e«8*i.t ^ 
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timfiTi x9mvm\mm i Dmmztiz. 

[0 0 37] XtvTSTAX'IZ. 3yti-^gli> 
h^m-> tZT- 9 k % A* -y 7 T ^ * »J 2 9 HEtt $ fl 

T-?k*^i5&T-:?££j£LT. 

3fcB&T CBWi. 0R«f (24 D t^-tj; 

YVX TB l-B 1 3 j Or-? r e 1-e 1 3 j k, 
SS^fi^r 4 X ? 1 0 K# # &£fll> ««7*n 7 9 7 
YVX TBOj , r B14j. rs 1 5 j cD-r-? r d 
0j , r dl4j, r d 1 5 j a^lEliT-^j&^JfcS 

nx. zcoimr-mmm-t99 rpsoj~rp S 
3j tiassiii. 

[0 0 3 8] XTyTST4X\ T-9CDtmtflEL< 
£7 U: k & IZIZXT y 7 S T 5 T**fS14* * y tia 
tt3<lTV^T-^E«««4 0a. 4 0b«T-?fc 
J:l/ttaWHI*ffl*K«i:UT, T-*IE8i&ft£»7 

■r s . =5Nfc . =e y 4 o owmuu o c tie 
xmw.2 ofrbxatsu? i a? 1 otmwztifct 

Wit LTIi. Wil««7*o •y^TH^k LT^tt 
Lfcv*8»Krfc*ffiHl!«S4 0 a-2. 4 0 b-2(c»& 

[0039] r- ^aEIHWE+fc*? -r iSH 

[ 0 0 4 0 ] ftr 4 2 0 (TMfttfmiStLl 

k, Af-/7ST1 IT'li. ;Rf&tt^*y4 0<Or- 

^TvrsTi2fcat». 5fei^T-fx^io^«$ 

0*^*$flTV>Si:#t(i, XT77ST1 3fcjt 

i d w^tt^ * y 4 o ^'ssiustiEtt 

T. iWIHWHWft k * MiXi- «/TST 1 4tCjt 
TOKBtt**: 'J 4 0£0{aatf#gSS4 0 a-2, 4 0b 
-2fcIE1t£ftTV^tff$T'^$fttom&T-fX7 1 0 
tO&WlZ. r-^gB4 0a-l, 4 0b-UcE«3fiT 
V^r-^SrlB^L-CXf-yrSTl 5fc»tr. 
[0 04 1] Xf77STl 4T\ T-^fEH^IEl 
< £7 Lfc k # t ll^f "/7ST1 5 T'^Rf ?&tt* * 'J 
fciMSfiT^4T-*Ktt*B*4 0a, 4 0be7yf- 

[0 04 2] 3tr^^ga2 0^com^* t #ih 
3*ifck£tc. 3feT4X?2£S2 0*^«<\T-fX? 
lOOTROaSfrC. 3tr-fX^^a2 0t^?SSvT-f 



x?l 0#§t#$fvtv^k#. ^SWiftf-fX? 
gS2 0^oraatt&^±SftTfr&affllWfcWJH 
»S*i**T««IIH4>fc:. %m&T4X7WMnmtb 
flfc*£fctt. Xf'yrSTl 2&$V>liXr -yTST 
1 3*>^>XT-y7'ST 1 6(C3Str. 
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